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Background 

Å 318ha farm

Å 253ha arable land

Å 29ha permanent pasture 

Å 18ha mature woodland

Å Hanslope/Denchworth clay 

Å 600-700mm rain/annum 



Aims 

Allerton Research & Educational Trust

Å To combine productive farming with wildlife 
conservation 

Å To research the interaction between 
farming, wildlife conservation, resource 
management & the environment 

Å To disseminate the results for the benefit of 
farmers, policy makers & others 

Å C.150 published research papers 





Why is regenerative agriculture so important?

For soil health For climate change mitigation



Soil biodiversity ς a teaspoon of soil contains:

More than a billion bacteria

A million fungi
hundreds of meso- 
and macro-fauna. 

a million other single 
celled microbes



Biodiversity 

Anthony et al. 2023, Enumerating 
soil biodiversity, Ecology.

A 'simplified' soil network (Creamer et al, 2022)

Creamer et al, 2022, The life of soils: Integrating the who and 
how of multifunctionality,Soil Biology and Biochemistry.



Soil organic matter / soil carbon

Organic matter is the dead and decaying fraction of the soil. 

58% carbon, so important in carbon sequestration.

LǘΩǎ ŀ ǎƻǳǊŎŜ ƻŦ ƴǳǘǊƛŜƴǘǎ /Σ bΣ t  ς cycled by microbial organisms.

Improves soil physical properties including water and nutrient holding capacity.  

Builds aggregates

Supports soil life



For climate change mitigation

ÅAgricultural soils count for 14 % of 
global green house gas emissions

ÅApproximately 3% of the 
anthropogenic CO2 emissions

Å68% of anthropogenic N2O 
emissions 

ÅPressure on farmers and other 
industries to become carbon neutral. 
  



soil carbon sequestration ς limitations for climate change 
mitigation

It depends on soil type and land use. It will not increase 
indefinitely.  It is slow to change and difficult to measure 
accurately

1. There is a finite quantity

2. It is quickly reversable

3. Unintended consequences

Carbon comes in many forms

tƻǿƭǎƻƴΣ 5Φ{ΦΣ ²ƘƛǘƳƻǊŜΣ !ΦtΦ ŀƴŘ DƻǳƭŘƛƴƎΣ YΦ²ΦΣ нлммΦ {ƻƛƭ ŎŀǊōƻƴ ǎŜǉǳŜǎǘǊŀǘƛƻƴ ǘƻ ƳƛǘƛƎŀǘŜ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΥ ŀ ŎǊƛǘƛŎŀƭ ǊŜπŜxamination 
to identify the true and the false.European journal of soil science, 62(1), pp.42-55.

It can take years to build, but be removed in minutes. 
Lǘ ƛǎ ǘƘŜ ǎƻƛƭ ŎǳǊǊŜƴŎȅ ŀƴŘ Ƴǳǎǘ ōŜ ΨǎǇŜƴǘΩ ōȅ ŦŀǊƳŜǊǎ ǘƻ ƎǊƻǿ 
crops.  

Even if SOC is increased, there may be changes in other GHG 
fluxes, such as N2O and methane.
It needs to be an increase in C from atmosphere, not a 
redistribution.  
Removing land from arable cropping may increase SOC, but 
converting other land elsewhere to arable may be the 
consequence.



1. There is a finite quantity

Broadbalk 35 t/ha FYM
Poulton et al 2017 



2. It is quickly reversable 

Six et al. 2002, stabilization mechanisms of soil organic matter: implications 
for C-saturation of soils. 



Trade-offs of regenerative agriculture

1. Weeds

2. Weather (and operation windows)

3. Greenhouse gas emissions

4. Disease pressure

5. Profitability



Syngenta Conservation agriculture project

Develop sustainable farming solutions by creating agronomic 
advice to support high, profitable food production whilst improving 

soil health, carbon capture and the wider biodiversity 
through the optimisation of inputs to create a Regenerative 
agricultural system.
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1. weeds



2. Weather
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Profitability



Trade offs of 
Regenerative 
Agriculture

ÅDifferent soil types need different 
management ς context is key for 
regenerative agriculture to work. 

ÅRegenerative agriculture can build 
more resilient soils, but extreme 
weather can still disrupt it. 

ÅFarming needs flexibility.


